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'■' 2 Claims. (Ct 29—181) 

ThiB invention relates to metal coated products, galvanized metal surfaces, as unspangled sur- 

ahd, while not specifically so limited, has par- faces have been produced before. One way in . 

ticular application in respect of coated, and espe- which unspangled galvanized surfaces have been 

cially galvanized, sheet metal, such, for example, produced is by dipping: the hot galvanized ware 

S as steel sheets. Superior coated products, and as ft comes from the galvanizing pot Into a liquid 6 

particularly galvanized sheet steel products, are bath; which prevents the formation of spangles, 

produced. This application' is in part a division produces a, mottled, irregular, partly bright and 

of our copending application Serial No. 12,398, partly dull surface and results In warping the 

filed March 22, 1935, which, in turn, is in part a ware due to the rapid and uneven temperature: 

10 continuation of our application Serial No. 741,222, changes brought about by the dipping. The 10 

filed August 24, 1934. Warping can be reduced to some extent by heating 

Purely for purposes of description and illustra- the bath In which the ware Is dipped, but, aside 

tion the invention will be described as spedflcally from the Question of warping, the finish Is iin- 

embodied in galvanized or zinccoated steel sheets, satisfactory in ; aijpearance, ,ta inot highly w^tant ^ 

15 Sheets of this character have wide commercial to corrosion and win not take paint readily. -It Iff 

use. As ordinarily made they have both sides has also been proposed to subject galvanized ware 

spanned, that Is, the zinc coating in cooling forms to the action of a jet of water or other liquid, 

over both surfaces of the sheet large heteroge- but this has substantially the same results as 

rieous crystals or spangles readily distinguishable dipping. The finish produced is not uniform, be- 

20 to the naked eye even at some distance.: For ing partly bright and partly dull and mottled, Is » 
most purposes these spangled surfaces are not not highly resistant to corrosion and will not take 
undesirable, and indeed they are definitely de- paint satisfactorily. Furthermore, the subjecting 
slrable in cases where a certain type of finished of the hot galvanized ware to a jet of llquld re- 
appearance is wanted, suits in warping of the ware as In the case of 

28 However, for other purposes sheets having both dipping. ' . ■ .> 2* 

surfaces spangled are definitely undesirable, as, After considerable experimenting we have dis- 

for example, when the product Is to be painted, covered that the highly, desirable unspangled, 

Spangled galvanized, surfaces will not take paint uniform, dull matte finish may be produced by 

readily. It has been the practice heretofore to subjecting the galvanlzedware (here considered , 

80 permit spangled galvanized sheets, to weather, or for purposes of inustration~as comprising sheets) 80 

to artificially weather them, as by treatment with to the action of a mist or very fine spray. The 

acid or other chemical having the effect of oxl- mist or very fine spray Is to be clearly dlstin- 

dlzlng the surfaces of the sheets, in order that the gulshed from the jet of liquid referred to above, 

surfaces to be painted may become somewhat . as the results obtained by the two processes are 

85 roughened so that paint will readily adhere there- entirely different. The sheets after leaving the 88 

to. , galvanizing bath are brought into the presence 

We hav^ discovered that galvanized sheets may , of the mist or very fine spray before the large 

be produced without the ordinary spangled sur- ■ spangles characteristic of ordinary galvanized 

. faces, without the undesirable buckling of the ware have formed. Almost immediately upon 

40 sheets which has 'attended previous efforts to leaving tne galvanizing bath the zinc coating 40 

produce unspangled . galvanized sheets,, and with begins to cool and crystallization commences. If . 

a. smooth dull matte or slightly roughened sur- this crystallization is allowed to progress unhlnr 

- face which is at the same time highly resistant dered the large spangles characteristic of ordi- 

to corrosion, beautiful in appearance and readily nary , galvanized ware will be produced. By ■ 

45 VeMptive to paint and otoer simUar coatmg mate- bringing the hot sheets into the presence of the 4S 

rials. We are well aware.of the previous efforts , mist or very fine spray we prevent the formation 

which have been made along these lines in both of the large spangles and the desired uniform , 
. the practiced , and the p 

iict having the features and advantages of our ■' While we are not certain as to the theory 
80 ; product! has heretofore been : ^ and no . ; underlying the process above, described, we think 60 

finish baviris the deslmble quaUtJe3 o our finish that the fine particles of the mist exert a physical 

i; has heretofore been ^prdduceuV^ v : effect on the surface of the sheet, creating rela r 

Before proceeding to explain our invention we tively very closely spaced centers of propagation 

'-' wish it -'-iinaterBtbbd' that we do not claim broadly or crystallization from which the crysta ls for m. 
65 to have tavented the fonnatian propagation of crystals " 
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are relatively closely spaced the crystals are of 
relatively small size as adjacent crystals during 
propagation come In contact with each other be- 
fore the crystals can attain relatively large size, 
5 resulting, as It were, in the squeezing into the 
same surface area of a relatively very great num- 
ber of relatively very small crystals which, due 
to the relative proximity of their centers of propa- 
gation or crystallization, have had no opportunity 
10 to grow to or even to approach the size of what 
are commonly known as "spangles", which are 
readily distinguishable to the naked eye even at 
some distance and which may In some cases ex- 
tend from their respective centers of erystalliza- 
15 tion for a distance of an inch or more in various 
directions. If the size of the crystals is properly 
controlled the sheet will appear to the naked eye 
to have a uniform continuous dull matte surface. 
Under a powerful magnifying glass this surface 
20 will be seen to be. crystalline, presenting an ap- 
pearance similar to an ordinary spangled surface. 
However, the relatively great number of relatively 
small, relatively closely spaced crystals affords 
an ideal surface for. the reception of paint and 
25 similar coatings, and this surface is also particu- 
larly well suited for various uses without painting 
or covering with similar coatings, as, for example, 
for. oven linings. 
We have found that by appropriately control- 
30 ling the mist or spray and the passage of the 
sheet In relation thereto we can form a sheet 
having one side spangled In the characteristic 
manner and the other side provided with the 
uniform dull matte finish above described. Sheets 
35 of this character are highly desirable and useful. 
For example, they may be used for signs, such 
as advertising and highway direction signs, paint 
being applied to the side provided with the dull 
matte finish to form the front of the sign, and 
40 the back of the sign being left unpalnted. The 
ordinary spangled finish of the back of the sign 
effectively withstands corrosion so that a highly 
satisfactory yet relatively Inexpensive sign is thus 
produced. Another use to which sheets having 
45 one side spangled in the usual manner and the 
other side provided with the uniform dull matte 
finish may be put is In the construction of re- • 
frigerator cases. The side having the dull matte 
finish forms the outside of the case and receives 
60 the usual white enamel paint, while the spangled 
side faces toward the interior of the refrigerator 
and Is naturally well adapted to withstand cor- 
rosion due to moisture within the refrigerator. 
Sheets of this character may also be used for 
65 oven linings, the unpalnted dun matte finish fac- 
ing the Interior of the oven. 

Various materials may be used for producing 
the mist or very fine spray; Plain water alone if 
sufficiently finely divided Is fairly satisfactory. 
60 Using a fine mist of plain water does not, however, 
give as exact control of surface appearance as is 
desirable lor many purposes. However, we have 
found that water solutions of certain chemicals 
produce markedly superior results. A few of the 
65 chemicals thus used listed approximately in the 
order of efficacy are copper sulphate, sodium ni- 
trate, sodium chloride, potassium chromate and 
potassium permanganate. These salts are pre- 
cipitated rapidly from their water solutions at 
70 temperatures slightly above the solidifying point 
of zinc or the zinc alloys usually employed for 
galvanizing. The solidifying point of the gal- 
vanizing material may be in the neighborhood of 
760" P. to 800" F. While we are not certain as 
75 to the theory of action, we believe that the rapid 



evaporation of the Water results in the almost 
Immediate precipitation or deposition on the sur- 
face of the sheet of microscopic, almost im- 
measurably small particles of the salt or of some 
precipitate formed upon the application of heat 5 
to the mist composed of the salt solution. This 
■\ precipitate seems to nave the effect of control- 
ling the centers of propagation of the crystals so 
that such centers are distributed quite uniformly 
over the surface of the sheet and very close to-. 10 
gether.- Apparently those substances whose solu- 
tions most quickly deposit their precipitates on 
the surface of the sheet upon the application of 
heat in the neighborhood of the temperatures 
mentioned above are most satisfactory for our 15 
purpose. 

Care must be taken to keep the mist very finely 
divided. If a relatively coarse spray or jet is 
used the sheet will either appear spangled or it 
will have a non-uniform mottled appearance, 20 
being partly bright and partly dull, and the sur- 
face will not be as suitable for painting as Is the 
uniform dull matte surface produced by our proc- 
ess. 

Other features, details, objects and advantages 25 
of the invention will become apparent as the 
following description of certain present preferred 
methods of treatment of coated sheets, certain 
present preferred apparatus for carrying out the 
method and producing the desired product and a 30 
present preferred form of product proceeds. 

In the accompanying drawing we have shown 
certain present preferred forms of apparatus for 
producing coated sheets and a present preferred 
form of product, in which: 

Figure 1 Is a plan view of one form of appa- 
ratus; 

Figure 2 Is an elevational view, partly in verti- 
cal longitudinal cross section, of the apparatus 
shown in Figure 1; 40 

Figures 3 and 4 are each a detail elevational 
view, partly In vertical longitudinal cross section, 
of a portion of a modified form of apparatus; and 

Figure 5 Is a view made from a photo mlcro- 
raph showing in cross section a portion of a 45 
mounted coated sheet. 

The steel sheets which are to be coated are first 
treated to remove dirt and scale, as, for example, 
by pickling, blasting, etc. This step may be 
omitted if the sheets are originally clean. The 50 
sheets are then treated In apparatus as shown 
In the drawing and now to be described. 

Referring now more particularly to Figures 1 
and 2, a set of feed rolls 10 la located adjacent 
the entrance of a galvanizing pot 1 1 of known 55 
construction and provided with entry guides 12 
and feed rolls 13 by which, sheets advancing 
through the feed rolls 19 are directed downwardly 
Into the pot II through a flux bath' 14 floating 
on the surface of the molten zinc or spelter con- eo 
talned In the pot 1 1. Guides II direct the sheets 
through the spelter between bottom rolls II. 
Guides IT extend from the rolls II upwardly 
toward the exit rolls II. As the sheets pass be- 
tween the rolls II they are engaged by exit guides 
1 1 which deliver them onto a conveyor 21 or other 
transporting means. 

When the form of apparatus shown in Figures 
1 and 2 Is used the sheets are subjected to a mist 
or very fine spray as they are carried along by 70 
the conveyor 21. The mist or spray Is indicated 
in Figure 1 by reference numeral 2 1 and Is created 
by means of very finely adjusted spray nozzles 
22 connected with a supply of the .fluid being 
sprayed and a suitable source of spraying presr 75 
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sure.. We have found that; in order to produce tlve to the point of emergence of the sheet from 

a sufficiently fine spray or . mist to enable most the bath may be varied as desired in accordance 

satisfactory . accomplishment of the desired re- , with the factors above mentioned. '>'.' 
suits /a source of spraying pressure in addition In Figure 4 a further modified form of appa- 

5 to the pressure of the fluid being sprayed should ratus Is disclosed, this apparatus likewise being 5 

. be employed: The most convenient source,, of the same as that of Figures 1 and 2 except for . 

spraying pressure Is compressed air. The fluid the positioning of the nozzles. - In Figure 4. the 

may be effectively atomized by the use of com- nozzles 25 are positioned so as to spray laterally . 

pressed air, any suitable atomizing 'device being from one or both sides of the sheet, the spray im- 

10 used. The position of a sheet on the conveyor 20 pinging both on the sheet and also on the exit 10 

Is indicated at 21. With this form of apparatus rolls II. Anarranement of this character Is used 

the spray impinges on both sides of the sheet: on very thin sheets thinly coated in which crys- 

- The nozzles may, however, be so positioned as to talUzatlon tends .to commence immediately upon 

direct the spray against one or both sides of the exposure of the coating to the air. 

16 sheet. The effect of the mist or fine spray is as Figure 5 Is a reproduction of a photomlcro- 15 

explained above, resulting in the production of a graph at 2S0 magnifications of a cross-section 

dull silvery or matte finish in which the crystals through one form of product made In accordance 

are so small as not to be individually distinguish- with the present Invention. The specimen to 

able by the naked eye. mounted on copper to enable its edge to be filed 

SO The point at which the mist or spray impinges- In preparation for photographing. The copper 20 

on the coated sheet may be varied within certain mounting Is designated by reference humeral 28. 

limits and the precise point at which the mist The base member Is shown at 21. Next the base 

should impinge upon the sheet Is dependent on member is a layer 28 comprising alloy of the . 

various factors including the character and tern- metals of the base and coating. The. surface of 

.£5 perature of the spelter/ the speed of movement the product Is designated at 21, there being at 8$ 

of the sheet, the width and thickness of the sheet, the surface a layer 40 of material comparatively 

the weight of the coating, the factor of whether free from the alloy above mentioned and pre-, 

the mist Is applied to one or both sides of the domlnahtly of the metal of the cOattag* .The ; 

sheet, etc. It is, however, Important that the surface of the product Is characterized, as above 

80 mist shall Impinge upon the coated sheet before explained, by the absence of crystals readily dis- SO 

the process of crystallization has. advanced far tingulshable by the naked' eye. It Is substan- 

enough so that the production of crystals clearly tially the color of galvanized ware, although being 

distinguishable to the naked eye will' result. As dull instead of bright. The surface is slightly 

crystallization may not set In Immediately upon rough and characterized by Its ability , to readily 

W delivery of the. sheet from the spelter bath, par- . receive and retain a non-metallic finish coating 36 

Ucularly when a relatively heavy coating Is ap- such as paint. • 

plied, it is sometimes desirable not to treat the For example, when the product Is a ferrous 

successive portions of the coated sheet with the sheet coated with spelter, the base member 2T 

mist until a predetermined time after such por- Is the sheet itself and comprises ferrous metal, 

40. tlpns have emerged from the spelter. For exam- and the coating Is a zinciferous coating. The i- 

pie, a treatment such as that above described and layer 21, referring to Figure S. comprises iron- 

: illustrated in connection with Figures 1 and 2 ; zinc alloy, while the layer 20 is a zinciferous layer 
allows a relatively great time interval before . comparatively free from. such, alloy. Normally, 
treatment of the sheets with the mist, although, ' the layer 21 Is predominantly zinc and approaches 

45 of course, the greater the speed of the sheets the . hi composition substantially pure zinc, although u 

greater the distance from the point of emer- it*. may contain-some iron-zinc alloy.. 
gence Of the sheets from the spelter to the point The line of demarkatlon between the layers 28 

of impingement of the mist thereon may be; and 10 may be fairly wen defined, depending 

The apparatus shown In Figure 3 Is similar in upon the conditions obtaining in the manufacture ! 

50 all respects to that, shown in Figures 1 and 2 of the product.. Ordinarily, there will be a fairly 50 

except for the positioning of the nozzles 24. well defined line of demarkatlon, as indicated In 

These nozzles are arranged In two . series extend- Figure 5, although the line of demarkatlon may 

. ing transversely of the sheet and substantially not, and likely will not, be a straight line in a 

opposite each other in the direction of move- cross-section such as shown. However, It Is . to 

56 intent of the. sheet, the nozzles being directed so be borne in mind that the cross-section shown, m 

that the mist impinges on the sheet at an angle In Figure 5 is magnified 250 times, 
in the direction of movement of the sheet. It has Figure 5 may also be taken, as representative 

been found that when the nozzles are so post- of a cross-section through a painted coated prod- 

tioned superior results are obtained. The reason net made In accordance with the present inven- 

60 for this Is not definitely known although- It Is tlon, although, of course, the coa^ of paint will 60 
believed that when the nozzles are directed so not be as thick as the copper mounting 21. The 
that the mist impinges on the sheet at an angle .paint does not substantially react with the coat- 
In the direction of movement of the sheet the ing, but is readily, received and retained thereby. v 
effect is -to more rapidly evaporate the mist par- For example, the product, when in sheet form. ~ 

60 tides without such a cooling effect as win pro- may be used in the manufacture of signs, as, 66 

duce spangles which may result If the nozzles are for example, highway warning signs and adver- 

directed so that the mist Impinges on the sheet Using signs, and it may . be painted with an " 

at an angle In the direction opposite the direc- enamel or aluminum paint or with any ordinary . 

tion of movement of the sheet. When it Is desired type of pain t 

70 to treat only one side of the sheet only One set One Important advantage of the Invention is .70 
of nozzles is operated, the other set being shut , that the necessity for heating the treating sub- 
off. Also in Figure 3 the nozzles are spaced stance la eliminated, together with the conse? 
somewhat nearer the point of emergence of the. quest Increased cost. Our treating substance 
sheet from the bath than In Figures 1 and 2. 1 may be applied at its natural . storage or room \ 

76 However, the exact position of the nozzles rela- temperature and does not need to be heated. 75 
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Apparently the very fine state of sub-division of 
the particles of the mist prevents the mist from 
having an undesirable cooling effect which might 
tend to buckle the sheet. Furthermore, the re- 

6 sistance to corrosion of the coated product does 
not appear to be substantially lower than the 
resistance to corrosion of an ordinary spangled 
galvanized sheet, which Is noted for being highly 
corrosion resistant. 

10 It Is old to wipe the molten zinc coating ap- 
plied to sheets by means of a steam Jet. This 
does not, however, produce a product of the char-, 
acter in which we are interested. The effect of 
a jet of dry steam Is to wipe the coating, while 

15 the effect of a jet of wet steam Is to make the 
coating brighter and more or less non-uniform. 
Also, a cooling air blast has been applied to 
galvanized sheets on emergence from a zinc bath, 
. but this treatment does not produce the uniform 

20 dull unspangled matte finish which we produce 
but rather tends to increase the brightness and 
spangled effect of the zinc coating. Our process 
does not result In wlpjng the coating and is 
effective on either light or heavy coatings. 

25 While we have shown and described certain 
present preferred apparatus for and methods of 
carrying out our treatment and a present pre- 
ferred form of product, It is to be distinctly 
understood that the invention is not limited 

30 thereto and is of relatively wide application to 
products other than sheets and may be otherwise 
variously embodied within the scope of the fol- 
lowing claims. 



We claim: 

1. A metal coated sheet metal product compris- 
ing a ferrous sheet metal base with a zinciferous 
coating thereon, said product having a layer com- 
prising iron-zinc alloy next the base and a layer 5 
at the surface thereof which is predominantly 
zinc and approaches In composition substantially 
pure zinc with a fairly well defined line of de- 
markation between said layers, such surface being 
characterized by the absence of crystals readily 10 
distinguishable by the naked, eye and by a uni- 
form homogeneous dull matte texture and being . 
highly resistant to corrosion and readily receptive 

to finish coatings such as paint. 

2. A metal coated sheet metal product com- 15 
prising a ferrous sheet metal base with a zinc- 
iferous coating on both of the opposed faces 
thereof, said product haying on one of said faces 

a layer comprising iron-zinc alloy next the base 
and a layer at the surf ace thereof which Is pre- 20 
domlnantly zinc and approaches in composition 
substantially pure zinc with a fairly well denned 
line of demarcation between said layers, such 
surface being characterized by the absence of 
crystals readily distinguishable by the naked eye 20 
'and by a uniform homogeneous dull matte tex- 
ture and being highly resistant to corrosion and 
readily receptive to finish coatings such as paint, 
said product having on the other of said faces a 
spangled galvanized finish, W 
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